
charge had to return with collection of pus in
chest.

V. Empyema. Streptococcus hemolytic.
Catheter, and later, rib. Twenty days after
rib, had a pneumothorax, lung expanding.

It is interesting to see that the type of op-
eration had little to do with the presence of a

pneumothorax. Catheter only two, catheter
and rib resection four, primary rib resection
one.

Four cases of the series had to return to the
hospital after having been discharged healed.
Two of these cases when discharged the first
time had a pneumothorax. The third case had
no pneumothorax. The fourth case probably
was without one, as no definite mention is made
of its presence. It would seem from this, that
the presence of a cavity in the thorax, though
the sinus to it may have healed, is a danger.
Although some cases, healed but with an unob-
literated cavity, have no further trouble.
Others return to the hospital because the sinus
originally closed, has broken open and dis-
charged.

There are records of the type of operation in
thirty-two cases. Of these, eleven had a pri-
mary rib resection, twelve the insertion of a

catheter with, later, a secondary rib resection,
and nine a catheter insertion only. Of these,
seven recovered and two died—one immediately,
and the second of auricular fibrillation when
surgically progressing favorably. That so

many made a satisfactory recovery with noth-
ing more than drainage through a catheter, is
interesting.

To a questionnaire sent out, sixteen cases an-

swered. Thirteen were well ; three, however, had
to return to the hospital because the wound
which had been healed, had broken open and
discharged. The length of time since discharged,
varied from five to nine months. Apparently
the thirteen well cases were really well, though
there was an occasional mention of some

discomfort in the side, with a little cough. The
folly, however, of believing that end results can

be determined in this length of time is shown by
the following case. On July 8, the patient was

discharged healed. In August, the wound opened
again, but finally healed. In November the wound
opened again and she returned to the hospital.
All this time she had considered herself well.
The occurrence of a few cases like this, shows
the folly of trying to draw conclusions about
end results till many months have elapsed.

Before closing, I will answer the question
which might well be asked, how I should now

treat an ordinary case of empyema. I cannot
back up my opinion by figures, but I have, in
my own mind, a fairly definite idea of the treat-
ment. In the first place, an empyema is no

longer the emergency it was formerly consid-
ered. I believe in not operating for several
days, to try the effect of repeated aspirations,
and later, to put a catheter into the chest
through a trochar, under gas oxygen anaes-

thesia. The end of the catheter is clamped so

that the method is a closed one for a few days.
I do not believe it is necessary to work hard
or bother the patient much with attempts to

keep a tight joint, for long. Some cases will
recover with no further treatment. Others
however, will not drain properly or show evi-
dences of absorption. These require the resec-

tion of a piece of rib, which operation I should
do again under gas oxygen.

I believe irrigations and installations of
Dakin's solution are of benefit. Unless the
proper careful technique is carried out, this
solution is no better than any other.

Note,—I am indebted to Dr. Elsworth for the interpretation ef
the x-ray plates.

-•--•--• 

THE PRESENT STATUS OF THE RADIA-
TION TREATMENT OF HYPERTRO-
PHIED TONSILS*

By Herman A. Osgood, A.M., M.D., Boston.
Assistant Visiting Physician to the X-ray Department,

Boston City Hospital; Consultant Reontgen-
ologist to the Boston Dispensary.

Probably no recent development in radiation
therapy has so quickly penetrated to the laity
and aroused so much discussion as the question
of the radiation treatment of hypertrophied
tonsils. As in any new development of the sci-
ence, there is always danger of exploitation by
x-ray and radium enthusiasts on the one hand,
and of opposition due to ultra conservatism on
the part of the supporters of older methods on

the other.
It has been known for some time that the

x-ray has a selective action on certain types of
tissue. Lymphoid tissue is one of the types so

affected. Very small doses of x-ray will stimu-
late the growth of lymphoid tissue, and larger
doses will inhibit or destroy it. Murphy1 and
others have shown that this selective action of

*Read before the Boston Public School Physicians, March 4,
1921.
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the x-ray on lymphoid tissue can be used to in-
duce the atrophy of enlarged tonsils.

The problem, then, is to select a quality, and
quantity of radiation which will inhibit or de-
stroy the lymphoid tissue without producing
injury to the adjacent tissues. The limit in the
ease of tonsils is, of course, the toleration of the
skin over the area. The maximum dose, thereT
fore, must be a sub-erythema dose, and since
the erythema dose varies with the age of the
patient, and somewhat with the personal idio-
syncrasy, due allowance must be made for these
factors. Secondly, the interval between doses
must be so chosen as to be long enough for the
normal tissue in the area rayed to recover from
the effect of the ray, and short enough so that
the more susceptible lymphoid tissue will not
have time to recover. Experiments have shown2
that if a sub-erythema dose is given to normal
skin, a recovery amounting to 80 per cent, will
take place in about two weeks, and practically
an entire recovery may be expected at the end
of three weeks. These factors, then, limit the
interval between the doses to be administered.

Our observations are based on a series of cases
treated both in clinic and in private practice.
These cases were not selected, but were taken
as they7 were referred, without regard to the
type of tonsilar disease. Our method of treat-
ment was a modification of that described by7
Witherbee.5 Filtered radiation in sub-erythema
dose was used. The areas treated should in-
clude the skin immediately over the tonsils, and
adenoid area if desired. All other parts are

protected by lead foil in such a way that any7
radiation which could reach them would be
negligible. It was found that a series of three
or four such treatments, given at an interval
of two or three weeks, was sufficient, in the
average case, to produce a definite atrophy of
the hy7pertrophied tonsil in a period varydng
from six to nine weeks after the administra-
tion of the last treatment. The raggedness dis-
appeared, and the surface became smooth and
shiny, in practically all the cases. Many of
them show a definite clinical improvement after
the second treatment. The tonsil itself is not
actually removed, but decreases to about one-
fourth of its original size. We deemed it inad-
visable to push treatment beyond this point in
the belief that some tissue should be allowed to
remain to preserve the normal tonsilar func-
tion. Many7 cases of tonsilectomy, where the
tonsil tissue was entirely removed at an early7

age, have later resulted in a compensary hyper-
trophy of the neighboring lymphoid tissue of
the oral ring, resulting in a so-called recurrence
or in a granular throat. We believe that con-
servative x-ray. treatment may eliminate this
undesirable feature.

It should be borne in mind, however, that the
action of the x-ray on the tonsils is purely on
the lymphoid tissue. There is no sterilization
of the bacteria or direct action on the material
in the crypts. The result obtained is a mechan-
ical one, in that with the shrinkage of the
lymphoid tissue the crypts open, and the
surfaces become smooth, thereby evacuating
the caseated material and mechanically elim-
inating the bacterial infection. It is pos-
sible by this method of treatment, to avoid hem-
orrhage, the discomfort and loss of time of op-
eration, and the pulmonary sequelae which fre-
quently occur after tonsillectomy in the adult.

With the dose and method used, it is safe
and reasonably sure in cases of hy7pertrophied.
or chronically infected tonsils with hypertrophy
where the infection is due to bacterial lodgments
in crypts formed by overgrowth of lymphoid
tissue. It is especially indicated in those eases
where operation is deemed inadvisable or must
be delayed because of cardiac or pulmonary
complications. The disadvantages are chiefly
the time required to obtain final results and
one necessity for the selection of suitable cases.
It should be understood, however, that radia-
tion treatment in its present stage is by no

means a replacement of surgery. There are

many types of cases, as, for example, the
atrophied, chronically infected tonsils, the ab-
scessed tonsils, etc., which are obviously un-

suited for x-ray therapy.
Much has been said about the x-ray's dan-

gers over the neck. These dangers are: (1) the
possibility of x-ray dermatitis; (2) the possi-
bility of other than lymphoid tissue being af-
fected by the ray; (3) the possibility of late
degenerative changes in the skin.

In answer to the first objection, it should be
recalled that the dose given in the average case
is much less than that required to produce
an erythema of the skin. The risk in
the hands of the expert radiologist is no greater
than that which the patient undergoes at the
hands of the expert laryngologist.

It is true that the sensitiveness of the skin to
x-ray varies with the age, younger children be-
si siqri ^nq 'sqnp-e ireir} arapplaosns ojoui Sm
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taken into consideration in estimating the dose
to be administered. The dose is measured in
physical factors, which may vary for different
types of x-ray machines. It is obvious, there-
fore, that the operator should have sufficient
experience with his machine to judge its limi-
tations, and the variations in the factors used
to calculate the erythema dose. If the treat-
ment of tonsils by x-ray is left in the hands of
a trained radiologist accustomed to the use oí
his equipment, the possibility of dangers from
x-ray burn is A7ery remote indeed. The great-
est danger in this respect is the probability that
this new method will be practiced by anyone
and everyone who possesses an x-ray machine.
The general practitioner with no previous ex-

perience may well hesitate before operating on

the tonsils, but may see no harm in using his
office x-ray unit for treatment, just as he has been
accustomed to use it for taking x-ray plates. It
should further be remembered that results from
this method are slow, and the tendency to in-
crease the dose where results are not promptly
obtained should be carefully guarded against.

The question of injury to other than the
lymphoid tissue is prominent in the minds of
not only many of the patients, but also of their
physicians, and is a question not easily set
aside. It should be remembered, however, that
the dose used is so small that only very suscepti-
ble types of tissue can be permanently affected,
and lymphoid is extremely susceptible as com-

pared with the surrounding tissues.
We are frequently asked what effect radiation

of the tonsils would have on the thyroid and,
possibly, on the pituitary body, but if the lead
protection sheet is properly applied no radiation
can reach these areas. It also appears from our

experience in prolonged treatment of tubercular
adenitis in children that the x-ray may have
an inhibitory action in the development of the
tooth follicles, resulting in deformed lower
molars. We have, therefore, found it advisable
to protect by lead foil that portion of the lower
jaw which comes into the field in all cases of
young patients where these teeth have not been
completely formed.

Degenerative changes in the skin, occurring
several years after treatment, in case of pro-
longed radiation, have been observed in thyroid
patients even where no record of a definite ery-
thema had been noted at any time. In the
treatment of tonsils, however, the dose is much

smaller than that which we found to be safe
over the neck. From results of our treatment
over the thyroid area, we believe that the
fewer number of treatments with the smaller
doses required, are well within the limit
of safety even for very young children. It
is further possible, by sub-dividing the dose
into a large number of applications to reduce
still further the possibility of skin atrophy,
or telangiestatic changes.

At first we felt that the difficulty of keeping
the children quiet during the time required for
exposure would be a serious handicap, and we
devised various means of securing demobiliza-
tion and protection of the parts which were not
to be exposed. On the whole, however, we have
had very little trouble, and rarely find it neces-

sary to strap the patient to the table, if due
care is exercised to avoid frightening the chil-
dren at the start. In fact, most of our little
patients were allowed to lie prone on a pillow
and the motor gradually turned on and allowed
to run a few moments until the children be-
came accustomed to the noise and vibration,
and then the x-ray was turned on. Many7 of
the children actually went to sleep, and had to
be awakened when the treatment was completed.

We have attempted to include the adenoid
area in these treatments and have noticed a defi-
nite reduction of adenoid tissue in many cases,
but we do not feel that up to the present time
our experience justifies positive statements.

In summary, the present status of radiation
treatment for hypertrophied tonsils is that of
an optional method to surgery. It is not a re-

placement of tonsillectomy. It is a method
which can produce, definitely, an induced
atrophy of hypertrophied tonsils without hem-
orrhage, discomfort, or loss of time. It does not
sterilize. Its effect on the bacteria and crypts
is that of a mehcanical drainage.

As compared with the tonsillectomy, it is, of
course, the method of choice in cases where
complications increase the operative risk. Its
disadvantage is the time required for results,
and the necessity of selecting suitable cases It
is a new method which has given very gratify-
ing results clinically, thus far, but has not been
proven by the test of time.
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